1. Introduction {#sec1-ijerph-17-00455}
===============

The physical and mental health effects of caregiving burden on the caregivers in turn causes harm to the quality of life of the persons with dementia \[[@B1-ijerph-17-00455],[@B2-ijerph-17-00455]\]. The problem could be an even tougher challenge in developing countries. Over 90% of people with dementia in the developing world were cared for at home, mainly due to the underdevelopment of elderly care institution and the prevalence of traditional family values \[[@B3-ijerph-17-00455]\]. It is also worth noting that the number of people with dementia will increase from 35.6 million in 2010 to 66 million in 2030, and the main increase will take place in low-income and middle-income countries \[[@B4-ijerph-17-00455],[@B5-ijerph-17-00455]\]. In China, the population living with dementia is estimated to increase from 9.6 million in 2010 to 23.3 million in 2030, with a higher prevalence rate in the rural sector where family caregiving prevails \[[@B5-ijerph-17-00455]\]. Therefore, researching into dementia caregiving burden of family caregivers in developing countries may have significant policy implication.

Caregiving burden refers to the stress, tension, and anxiety that caregivers experience when they are faced with challenges when caring for their care receiver \[[@B6-ijerph-17-00455]\]. Past literature suggests that caregiving burden should be classified as objective burden and subjective burden, as factors contributing to and the impact of these types of burden on caregivers' physical and mental health can differ \[[@B7-ijerph-17-00455]\]. Objective burden refers to the inputs relevant with caregiving activities, which could be measured by time spent on caregiving and care recipients' functional level. Subjective burden focuses on the self-perceived impact of the objective burden on the caregivers \[[@B8-ijerph-17-00455]\]. Many studies have documented the significant association between objective and subjective caregiving burden of family dementia caregivers. That is, higher objective burden is correlated with increased subjective burden \[[@B9-ijerph-17-00455],[@B10-ijerph-17-00455]\].

At the same time, an increasing body of literature argues that dementia caregivers under higher objective burden are not necessarily feeling higher subjective burden, mainly due to the buffering role of intrapersonal and interpersonal resources for the caregivers \[[@B11-ijerph-17-00455],[@B12-ijerph-17-00455],[@B13-ijerph-17-00455]\]. In dementia caregiving, interpersonal resources refer to the instrumental and psychological supports from the state, community, and from family members \[[@B14-ijerph-17-00455]\]. As a type of interpersonal resource, social support's buffering effect on dementia caregivers' subjective burden has been well documented \[[@B15-ijerph-17-00455],[@B16-ijerph-17-00455]\]. Informal dementia care imposed heavy financial burden on families, and material supports could be of critical importance in tackling dementia caregiving burden for families in developing countries \[[@B17-ijerph-17-00455]\]. Moreover, welfare service provision from the state, NGOs, as well as the instrumental and psychological supports from friends and family members could play a positive role in dealing with dementia caregiving burden \[[@B16-ijerph-17-00455],[@B18-ijerph-17-00455]\].

On the other hand, intrapersonal resources mainly refer to one's personality and the social norms, family values, and outlooks on life internalized in a specific cultural context \[[@B19-ijerph-17-00455]\]. These resources may decide the caregivers' obligations towards family members with dementia and the degree they make meaning of the dementia caregiving process \[[@B20-ijerph-17-00455]\]. Immanent justice reasoning could be one's intrapersonal resources when dealing with life challenges \[[@B21-ijerph-17-00455]\].

Immanent justice reasoning derives from sense of fairness and involves causally attributing a deserved outcome to someone's prior moral deeds or character, even when such a causal connection is physically implausible \[[@B22-ijerph-17-00455]\]. That is, the sense of fairness construes a misfortune as a way to compensate for a misdeed, while good intent and deeds contribute to future good fortune. In its long history, Chinese culture nurtures the belief in immanent justice with the theory of nature and fate in Confucianism and the ideas of reincarnation in Buddhism and Taoism \[[@B23-ijerph-17-00455]\]. The thoughts of retribution for sin, compensation for debt in a previous life, and merits accumulation for afterlife has been an important spiritual basis for Chinese people \[[@B24-ijerph-17-00455]\]. These thoughts still have profound influences in contemporary Chinese society, especially in the rural sector \[[@B25-ijerph-17-00455]\]. According to the just-world theory, people rely more on immanent justice reasoning to make causal attributions when systematic thought is interrupted \[[@B26-ijerph-17-00455]\]. Therefore, immanent justice reasoning could constitute a protective resource for people to rely on when personal control is lacking. However, its role in shaping the perception and motivation of family caregiving is rarely studied, and an exploration of this culture-related intrapersonal factor could contribute to the improvements of caregiving burden intervention programs designed and implemented in the local context.

It is also worth noting that although much research has been done as with the effects of either intrapersonal factors or interpersonal factors on caregiving burden, little literature has still been on how they jointly shape dementia caregivers' subjective burden. The present study aimed to fill this gap by examining how the configuration of immanent justice reasoning and social support shaped the relationship between the objective caregiving burden and the subjective caregiving burden of family dementia caregivers in rural China.

2. Materials and Methods {#sec2-ijerph-17-00455}
========================

The present study utilized the quantitative data collected through the questionnaire survey on family caregivers of persons with dementia. Doctors from the local mental health hospital, with the assistantship of the community healthcare center staff, would pay regular visits to households with person with dementia. They were invited to do the face-to-face interviews in one normal visit.

2.1. Participants and Procedures {#sec2dot1-ijerph-17-00455}
--------------------------------

The present study was based on the responses of 157 major family caregivers of persons with dementia in Xinjin County, Western China's Sichuan Province. After retrieving the medical records from the local mental health hospital and the statistics of a countywide epidemiological survey on mental health, we found that the county had a total of 377 non-institutionalized people who were diagnosed with dementia till October of 2016. Between January and February of 2018, the research team contacted the families of these persons with dementia and successfully completed interviews with the 157 caregivers who had cared for the family member with dementia for one year or longer. The persons with dementia in the 157 households were aged between 47 and 97 years (mean = 77.58 years, *SD* = 10.30), with 64 males and 93 females. Other families were not interviewed due to the following reasons: 152 people with dementia passed away, 37 were transferred to be cared for in an institution, 24 were relocated from the original residence and were out of touch, five did not have a family caregiver, and two people with dementia were cared for by the current family caregiver for less than one year.

Doctors in the local mental health hospital were recruited and trained to conduct face-to-face interviews. Written informed consent was obtained from all the participants (except for the illiterate, who only provided oral consent) before beginning the data collection. The project received approval from the Human Research Ethics Committee of the corresponding author's university.

2.2. Measures {#sec2dot2-ijerph-17-00455}
-------------

### 2.2.1. Subjective Caregiving Burden {#sec2dot2dot1-ijerph-17-00455}

The subjective burden of the dementia caregiver was measured by a short version of the Zarit Burden Interview (ZBI), whose validity and reliability have been confirmed \[[@B27-ijerph-17-00455]\]. The scale comprises of 12 questions graded on a scale from 0 to 4, according to the presence or intensity of an affirmative response, and measures the caregiver's health, psychological wellbeing, social life, finances, and the relationship between the caregiver and person with dementia. It includes questions such as "Do you feel that because of the time you spend with your relative that you don't have enough time for yourself?", "Do you feel angry when you are around your relative?", "Do you feel your health has suffered because of your involvement with your relative?". In the present study, the Cronbach's α of the scale was 0.91.

### 2.2.2. Objective Caregiving Burden {#sec2dot2dot2-ijerph-17-00455}

Objective caregiving burden was measured by a self-report of caregivers regarding the daily hours of caregiving. The caregivers selected from one of the five items, namely, "less than 1 h" = 1, "1--4 h" = 2, "4--7 h" = 3, "7--10 h" = 4, and "above 10 h" = 5.

### 2.2.3. Immanent Justice Reasoning {#sec2dot2dot3-ijerph-17-00455}

The present study used a sub-scale of a caregiver, meaning a scale developed and validated in the Chinese culture context to measure family dementia caregivers' immanent justice reasoning \[[@B28-ijerph-17-00455]\]. The sub-scale focused on the factor of belief in karma in the caregiving process. It is comprised of five items, namely, "Caregiving is compensation to my ill family member", "I believe I owe my ill family member from a previous life, so I need to repay the debt by caregiving", "I think it is a punishment by a god, so I need to assume the task of caregiving", "It is my karma that determined the situation, so I need to assume the task of caregiving", "I need to give care to have a clear conscience". The response for each item was rated with a five-point scale, and the Cronbach's α of the scale was 0.79.

### 2.2.4. Social Support {#sec2dot2dot4-ijerph-17-00455}

The Social Support Rating Scale (SSRS), developed to cater for China's context, has sub-scales that measure objective support, subjective support, and support utilization \[[@B29-ijerph-17-00455]\]. This 10-item scale has been widely used and has demonstrated good reliability for different populations in China \[[@B30-ijerph-17-00455]\]. Higher scores indicate greater social support for the respondents. In the present study, the Cronbach's α coefficient was 0.84 for the SSRS.

### 2.2.5. Control Variables {#sec2dot2dot5-ijerph-17-00455}

The present study controlled for the family caregivers' gender, age, educational level, and income. Caregivers' gender was measured with male = 0, female = 1. Age was measured in years. Educational level was measured with illiterate = 0, elementary school = 1, junior high school or equivalent = 2, high school or equivalent = 3, college/university or above = 4. Income measured the caregivers' self-reported monthly income (lower than 1000 yuan = 1, 1000--3000 yuan = 2, 3001 yuan or above = 3).

2.3. Analytical Plan {#sec2dot3-ijerph-17-00455}
--------------------

First, descriptive statistics of the research variables were presented, which was followed by zero-order correlations between the variables used in the regression analyses. Then, hierarchical moderated regression analysis was performed to test the research hypotheses. Hierarchical regression analysis allows for a comparison between alternative models with and without interaction terms, where an interaction effect only exists if the interaction term contributes significantly to the variance explained in the dependent variable over the main effects of the independent variables \[[@B31-ijerph-17-00455]\]. In the present study, it includes four models. Model 1 tested the effects of the control variables. Model 2 tested the main effects of OCB, immanent justice reasoning, and social support. Model 3 tested the effects of two-way interactions, namely OCB---immanent justice reasoning interaction, OCB---social support interaction, and immanent justice reasoning---social support interaction. Model 4 tested the effects of the interaction term of OCB, immanent justice reasoning, and social support. The independent variables and the proposed moderators were mean-centered before testing the interactions \[[@B32-ijerph-17-00455]\]. Also, Kolmogorov-Smirnov test was conducted to check for normality, which supported the univariate normality assumption (*p* \> 0.05). In addition, the study assessed the variance inflation factor (VIF) values. It is found that the VIF values for research variables were between 1.09 and 1.91, indicating that no significant multicollinearity problems existed. IBM SPSS with PROCESS Macro was utilized to do bootstrap analyses in the present study. The data obtained from 10,000 bootstrap samples were used \[[@B33-ijerph-17-00455]\].

3. Results {#sec3-ijerph-17-00455}
==========

3.1. Participant Characteristics {#sec3dot1-ijerph-17-00455}
--------------------------------

[Table 1](#ijerph-17-00455-t001){ref-type="table"} presents descriptive statistics of the research variables. 51.0% of the family caregivers were females. The mean age of them was 58.54 years (Range = 27--89 years, *SD* = 13.72), and 42.6% of them were aged 60 and above. Most of them had a low educational level, that is, 53.5% did not receive junior high school education. About one third of them had a monthly income lower than 1000 yuan.

[Table 2](#ijerph-17-00455-t002){ref-type="table"} presents zero-order correlations between the variables used in the regression analyses. Significant positive correlation existed between the OCB and SCB (*r* = 0.38, *p* \< 0.001). No significant association was found between the two moderators, namely immanent justice reasoning and social support (*r* = 0.11, *p* = 0.001).

3.2. Hierarchical Moderated Regression Analysis Results {#sec3dot2-ijerph-17-00455}
-------------------------------------------------------

[Table 3](#ijerph-17-00455-t003){ref-type="table"} reports the results of the hierarchical regression analyses. At the first step, the study entered the control variables to form the Model 1. Then, in step 2, the main effects of OCB, immanent justice reasoning, and social support, together with the control variables were included into the Model 2, which explained a significant share of the variance in SCB (Model 2: R^2^ = 0.17, *p* \< 0.001).

In step 3, the two-way interaction terms were entered to form the Model 3. Interestingly, this addition did not increase the explained variance in subjective caregiving burden significantly. The Model 3 did not support an independent moderating effect of immanent justice reasoning or social support. While in step 4, the study entered the three-way interaction term to test the configuration hypothesis. The addition of this product term significantly increased the variance explained in subjective caregiving burden (R^2^ = 0.23, *p* \< 0.05). In Model 4, the interaction term between OCB and social support (β = 0.17, *p* \< 0.05) and the interaction term of OCB, immanent justice reasoning, and social support (β = 0.23, *p* \< 0.05) were found to explain variances in SCB significantly. It is also worth noting that immanent justice reasoning had a significant positive association with SCB (Model 4: β= 0.26, *p* \< 0.01), and in Model 2--4, OCB and SCB were significantly associated (*p* \< 0.001).

3.3. The Moderating Effect of the Configuration of Immanent Justice Reasoning and Social Support {#sec3dot3-ijerph-17-00455}
------------------------------------------------------------------------------------------------

To advance further interpretations, the study plotted these interaction effects for two levels of social support according to the pick-a-point approach \[[@B34-ijerph-17-00455]\]. The study defined the low level as minus one standard deviation from the mean and the high level as plus one standard deviation from the mean. For each level of immanent justice reasoning, the study plotted the association between OCB and SCB for low and high levels of social support. The results are shown in [Figure 1](#ijerph-17-00455-f001){ref-type="fig"}. A simple slope analysis was performed for each regression line to test whether its slope was significantly different from zero. [Figure 1](#ijerph-17-00455-f001){ref-type="fig"}a reveals that OCB had a significant and positive relationship with SCB among family dementia caregivers with low immanent justice reasoning and low social support (*b* = 3.11, *t* = 2.02, *p* \< 0.05). Among caregivers with low immanent justice reasoning while high social support, OCB was unrelated to SCB (*p* = 0.23). Moreover, [Figure 1](#ijerph-17-00455-f001){ref-type="fig"}b shows that the association between OCB and SCB was significantly positive when immanent justice reasoning and social support were both high (*b* = 7.48, *t* = 4.40, *p* \< 0.001), but neutral when immanent justice reasoning was high and social support was low (*p* = 0.93).

4. Discussion {#sec4-ijerph-17-00455}
=============

To better understand the influences of intrapersonal and interpersonal factors on caregiving burden of family dementia caregivers, the present study examined how the configuration of social support and immanent justice reasoning shaped the association between objective and subjective caregiving burden in rural China. The major findings include: (1) the subjective dementia caregiving burden was significantly associated with the objective dementia caregiving burden, (2) the focal association was significantly positive when the social support and immanent justice reasoning were both high, and (3) the focal association was significantly positive when the social support and immanent justice reasoning were both low.

In line with prior studies, this study demonstrated the positive relationship between OCB and SCB. For family dementia caregivers, longer caregiving time usually means more caregiving tasks, a limited social life, and more difficulties in maintaining work and life balance, which increase negative emotions that add to subjective burden \[[@B10-ijerph-17-00455],[@B35-ijerph-17-00455],[@B36-ijerph-17-00455]\]. Especially when caring family for members in the medium or advanced stages of dementia, the caregivers might have no or quite limited emotional interactions with the care recipients \[[@B37-ijerph-17-00455],[@B38-ijerph-17-00455]\]. The hopelessness and guilt resulting from witnessing the fast functional decline of the beloved family member might exacerbate the caregivers' subjective burden \[[@B39-ijerph-17-00455],[@B40-ijerph-17-00455]\]. It is also worth noting that family caregivers in developing countries are faced with the scarcity of health services for people with dementia, which means heavier objective burden in the same caregiving period for them compared with their counterparts in developed regions \[[@B41-ijerph-17-00455]\]. This may contribute to the association between OCB and SCB in family dementia caregiving in the context of China.

The present study also reported that higher level of immanent justice reasoning was associated with the increased SCB among family dementia caregivers. Coping strategies like reappraisal of God's powers and spiritual discontent were associated with negative perception of caregiving experience \[[@B42-ijerph-17-00455]\]. However, a more important reason could be that caregivers with high SCB were more likely to adopt immanent justice reasoning in order to justify the difficulties experienced in dementia caregiving \[[@B43-ijerph-17-00455]\].

One notable finding of the present study was the significant moderating effect of the configuration of social support and immanent justice reasoning on the association between OCB and SCB. It revealed the presence of two different moderating effects that remained hidden when social support was studied in isolation, which also explained the lack of support for an independent moderating effect of immanent justice reasoning or social support in the present study. Given a continuous increase in immanent justice reasoning, higher level of social support was initially associated with a weakened positive relationship between OCB and SCB, while at a certain inflection point, this moderating effect became that social support strengthens the focal positive association. These findings echoed the previous studies that demonstrate the interactions between intrapersonal and interpersonal resources could be significantly associated with the caregivers' wellbeing \[[@B44-ijerph-17-00455],[@B45-ijerph-17-00455],[@B46-ijerph-17-00455]\]. Specifically, it appears that social support would be more useful in alleviating subjective burden for the family dementia caregivers with low immanent justice reasoning.

It is important to find that more social supports could lead to negative effects for family dementia caregivers with high immanent justice reasoning. The existing literature has rarely discussed the possible negative influence of social supports for vulnerable groups like family dementia caregivers \[[@B47-ijerph-17-00455]\]. Rather, social supports have been recognized as a panacea for improving mental health \[[@B48-ijerph-17-00455]\]. However, the willingness of the target group and the ways of delivering social supports are underexplored. Especially for family dementia caregivers who are faced with dementia stigma, receiving social and community supports means publicizing that they have a family member with dementia, which could be a significant life stressor in itself. The present study reveals the limitation of simply stressing the importance of social supports in family dementia caregiving, and the future study could further explore the roles of avoidance and stigma in order to give a fuller picture of the buffering effects of intrapersonal and interpersonal resources on the association between objective and subjective caregiving burden.

4.1. Study Limitations {#sec4dot1-ijerph-17-00455}
----------------------

The findings from this study should be interpreted with the following caveats. First, due to the cross-sectional nature of the data, this analysis was not able to determine the causality between the objective burden, social support, immanent justice reasoning, and the subjective burden of family dementia caregivers. Second, the measure of immanent justice reasoning was validated based on the Chinese population and it should be cautious when comparing the results with those from other cultural backgrounds, especially those with certain religions. Third, only daily hours of caregiving were utilized to measure the objective caregiving burden, while other variables, such as functional level and behavioral and psychological symptoms of dementia could also be good measures. Fourth, we used pick-a-point approach to further interpret the three-way interaction result. Though it is the most popular post hoc probing technique for three-way interactions, its limitations include that conditional values may not reflect the entire range of a continuous moderator variable and are sometimes chosen arbitrarily. Finally, this study was based in the context of rural China. Due to the variances in the level of secularization, education, and welfare sufficiency between rural and urban China, any generalization of the findings to the whole China, let alone to the world, should be cautious.

4.2. Implications for Practice {#sec4dot2-ijerph-17-00455}
------------------------------

Despite the above limitations, the present study may have significant implications for dementia caregiving practice, especially for improving the wellbeing of family caregivers. Abundant evidence indicates that empowering family caregivers would increase the quality of life for both family caregivers and persons with dementia \[[@B49-ijerph-17-00455],[@B50-ijerph-17-00455]\]. However, empowerment practices in existing schemes are largely on interpersonal aspect, such as building peer support network and dementia-friendly communities \[[@B51-ijerph-17-00455]\]. The present study reveals the importance of family caregivers' intrapersonal resources and characteristics. That is, level of immanent justice reasoning should be considered when implementing interventions that add to the social supports for family caregivers of persons living with dementia. Interpersonal supports could be more effective for family caregivers with low level of immanent justice reasoning. While for family caregivers with high level of immanent justice reasoning, more interpersonal supports might lead to negative psychological outcomes.

5. Conclusions {#sec5-ijerph-17-00455}
==============

By revealing the correlation between the configuration of objective burden, immanent justice reasoning, and social support with the subjective burden of family dementia caregivers in rural China, the present study enhanced the understanding of the moderating role of intrapersonal and interpersonal resources on the association between objective and subjective caregiving burden. The finding that immanent justice reasoning and social support had complementary effects on subjective burden of family dementia caregivers provided empirical support for contentions that both intrapersonal and interpersonal factors should be taken into account in designing and implementing intervention programs for family caregivers \[[@B46-ijerph-17-00455],[@B52-ijerph-17-00455]\]. More specifically, caregivers' immanent justice reasoning should be examined in order to guarantee the effectiveness of services on enhancing their social support.
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ijerph-17-00455-t001_Table 1

###### 

Descriptive statistics of research variables (*N* = 157).

  Variable                           Range    *N* (%)/M (SD)
  ---------------------------------- -------- ----------------
  Gender                                      
  Male                                        77 (49.0%)
  Female                                      80 (51.0%)
  Age (in years)                     27--89   58.54 (13.72)
  Education                                   
  Illiterate                                  22 (14.0%)
  Elementary school                           62 (39.5%)
  Junior high school or equivalent            54 (34.4%)
  High school or equivalent                   14 (8.9%)
  College/university or above                 5 (3.2%)
  Income                                      
  Lower than 1000 yuan                        49 (31.2%)
  1000--3000 yuan                             57 (36.3%)
  3001 yuan or above                          51 (32.5%)
  OCB ^1^                            15       3.21 (1.22)
  Immanent justice reasoning         0--20    8.34 (4.88)
  Social support                     0--46    29.80 (7.06)
  SCB ^2^                            0--45    20.76 (11.52)

Note: ^1^ OCB = objective caregiving burden; ^2^ SCB = subjective caregiving burden.

ijerph-17-00455-t002_Table 2

###### 

Correlations of research variables (*N* = 157).

  Variable                         1          2              3             4             5             6      7
  -------------------------------- ---------- -------------- ------------- ------------- ------------- ------ -----------
  1\. Gender                                                                                                  
  2\. Age                          0.01                                                                       
  3\. Education                    −0.07      −0.50 \*\*\*                                                    
  4\. Income                       0.03       −0.23 \*\*\*   0.44 \*\*\*                                      
  5\. OCB ^1^                      0.07       0.23 \*\*\*    −0.09         −0.16 \*                           
  6\. Immanent justice reasoning   −0.01      −0.02          −0.11         0.04          −0.13                
  7\. Social support               0.14 ^†^   −0.38 \*\*\*   0.49 \*\*\*   0.34 \*\*\*   −0.19 \*      0.11   
  8\. SCB ^2^                      0.05       0.12           −0.10         −0.09         0.38 \*\*\*   0.13   −0.14 ^†^

Note: ^1^ OCB = objective caregiving burden; ^2^ SCB = subjective caregiving burden; ^†^ *p* \< 0.10, \* *p* \< 0.05, \*\*\* *p* \< 0.001.
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###### 

Results of hierarchical moderated regression analyses (*N* = 152).

  Variables                                             Model 1   Model 2       Model 3       Model 4
  ----------------------------------------------------- --------- ------------- ------------- -------------
  Gender                                                0.05      0.04          0.05          0.06
  Age                                                   0.10      0.00          −0.02         0.01
  Education                                             0.00      0.03          0.02          0.07
  Income                                                −0.05     −0.00         0.10          0.01
  OCB ^1^                                                         0.38 \*\*\*   0.39 \*\*\*   0.34 \*\*\*
  Immanent justice reasoning                                      0.17 \*       0.19 \*       0.26 \*\*
  Social support                                                  −0.10         −0.10         −0.06
  OCB \* immanent justice reasoning                                             0.07          0.05
  OCB \* social support                                                         0.11          0.17 \*
  Immanent justice reasoning \* social support                                  0.00          0.08
  OCB \* immanent justice reasoning \* social support                                         0.23 \*
  *R* ^2^                                               0.02      0.17          0.19          0.23
  Adjusted *R*^2^                                       −0.01     0.13          0.14          0.16
  *F* change                                            0.63      9.00 \*\*\*   1.14          5.53 \*

Note: ^1^ OCB = objective caregiving burden; \* *p* \< 0.05, \*\* *p* \< 0.01, \*\*\* *p* \< 0.001.
